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Design of an Intelligent Rotor with Flap for Vibration Reduction in Helicopters
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3 1. Design requirement of SNUF Rotor

Property Value
Articulated rotor
Rotor radius (cm) 128
Rotation speed (rad/s) 160
Blade chord (cm) 10.24
Hinge offset (cm) 5.12
Root cutout (%) 20
Airfoil type NACA0012
Tip Mach number 0.60
Lock number 5.0
Mass per unit length (kg/m) 0.55
Pretwist (deg) -10
GJ (N.m% 68
Elg,, (N.m® 57
Eljg (N.m?%) 1900
EA (\) 4.6x10°
I,y (kg.m) 2.7x107°
I, (kg.m) 2.25%107*
Tpoiar(kg.m) 2.52x107"
Flap displacement +4°
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2. Comparison of the cross sectional properties
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3 4. Hinge moment on the Active Flap blade

Flap hinge moment

Target Properties Calculation Difference
EA 4.600%10° 3.519x10° 23.5%
GI 6.600<10" 8.092x10" 22.6%
El flap 5.700x10" 5.713%x10" 2.3%
EL lag 1.900%10° 1.250%10° 34.2%
Mass 5.500x107" 1.727x107" 68.6%
Ly 2.700x107° 3.666x107° 86.4%
L. 2.250x107* 8.288%107° 63.2%
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3 3. Parameters for CFD calculation

Flap loacation T5%R
Flap length 20%
Flap chord 15%
Advance ratio(n ) 0.30

V(advancing side) 215 m/s
March number 0.63(sea level)
Flap deflection(§ ) 4deg

Lift Flap hi t Flap hinge N.
(dzg) coeff:cient apcolenfgiecineqr?tm o mK‘ment (Cor(recrtr;)d for
(N.m) compressibility)

0 0.203 0.0405 0.0696 0.0896

5 0.737 0.0485 0.0834 0.1074

10 1.194 0.0573 0.0985 0.1268
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